ABSTRACT.
Recombinant A. phage DNA, encapsulated in phage particles and coprecipitated with calcium phosphate, efficiently transforms cultured mammalian cells without a requirement for carrier DNA. The present paper analyzes the stability of the transformants obtained by the phage transfer method.
A. phage particles containing recombinant DNA that includes the thymidine kinase (TK) gene of herpes simplex virus type 1 as a selective marker were introduced into Ltk-cells deficient in TK activity, and TIC+ transformants were selected in HAT medium. To test the stability of the TK+ phenotype of the transformants, seven individual transformant clones were isolated, cultured in HAT selective medium and then in non-selective medium for various lengths of time. After such culture, transformants were allowed to develop colonies in both selective and non-selective medium. For all seven transformant clones, the numbers of colonies obtained in the two types of medium were almost identical, irrespective of whether or not each transformant clone had been previously cultured for 15 to 50 days in non-selective medium. This result suggests that most transformants obtained by the phage transfer method maintain the TK+ phenotype stably, for at least 50 days, when grown in non-selective medium.
Progress in gene transfer techniques has enable us to isolate genes of particular interest and to study the biological function and expression of such genes in vivo. A variety of methods has been developed for the transfer of genes into cultured mammalian cells involving incubation of the recipient cells with DNA in the presence of diethylaminoethyl-dextran (1); with metaphase chromosomes in the presence of poly-L-ornithine (2); or with coprecipitates of calcium phosphate and genetic material that includes DNA (3, 4), metaphase chromosomes (5), or A phage particles (6). Other methods for gene transfer have been also developed, such as direct injection of DNA into the nucleus of the recipient cells (7, 8) for 15 or 50 days in HT non-selective medium, i.e., HAT medium without aminopterin. After culture in non-selective medium, the cells were dissociated as described above. About 500 cells from each dish were inoculated into 10-cm dishes that contained 10 ml of selective or non-selective medium and cultured for 10 days. After such culture the cells were fixed with 10% formalin and stained with 0.1% crystal violet, as described previously (6), and the number of colonies in each dish was counted. The stability index was calculated from the numbers of colonies using the following equation:
The results summarized in Table  1 Recently, we have succeeded in efficiently introducing recombinant cosmid DNA into cultured mammalian cells by the phage transfer method, after packaging the cosmid DNA in a ).-lysogenic strain of Escherichia coli (Ishiura, M., Ohashi, H., Uchida, T., and Okada, Y., Gene, in press). The transformants obtained by the phage transfer of cosmid DNA that carried the HSV-1 tk gene contained at least 46-kb portions of the transferred cosmid DNA without rearrangement of the DNA and these transformants stably maintained the TICE phenotype in non-selective medium (Ishiura et al., unpublished data) . The phage transfer method has also been successfully applied to the isolation of a specific mammalian gene by transformation of cultured mammalian cells with a cDNA expression library constructed with a A. vector (23). 
